Introduction
Type 2 diabetes mellitus (T2D) is one of the major health issues of the 21 st century [1] . The International Diabetes Federation (IDF) has estimated that 382 million people have diabetes mellitus in the world and is assuming that the number of patients will continue to increase. Japan also has 7.2 million people with diabetes, one of the largest numbers in the world [2] [3] . Glycemic control, as evaluated by hemoglobin A1c (HbA1c: a marker reflective of long-term glycemic states), is required in patients with T2D in order to reduce the risk and delay onset of the complications related to T2D and to improve quality of life (QOL) [4] [5] . Kumamoto Study, surveyed Japanese T2D patients, indicated the glycemic threshold to prevent the onset and progression of diabetic microangiopathy; HbA1c (JDS) < 6.5%, Fasting Blood Glucose < 110 mg/dl, and 2-h postprandial blood glucose concentration < 180 mg/dl [6] . To ensure the glycemic control, healthcare professionals should cooperate with patients with T2D, specifically, regarding lifestyle modifications.
Pharmacies should be located close to patients with T2D so that they can easily access medication and experience psychological barrier to a lesser extent [7] . Therefore, community pharmacists should be involved in diabetes care [8] . However, there is less evidence regarding diabetes care, and this may have been limited by their work. There have been a few studies on the roles of community pharmacists in glycemic control in the US and Australia [9] - [11] . A pioneering study conducted in the US, but was not a randomized controlled trial (RCT) that showed that HbA1c levels reduced with physical assessments and counseling by pharmacists [9] . Another study conducted in the US, which was also not an RCT, showed reduced HbA1c levels with physical assessments by pharmacists [10] . The study conducted in Australia was an RCT and showed a reduction in HbA1c levels in the intervention group with medication review and drug adherence support when compared with the control group [11] .
Although many studies have assessed interventions in Western countries, few studies from Eastern countries have been conducted. This is the first RCT on community pharmacies in Japan.
Evidence-based data, for instance, using an RCT design, are necessary in this field. Importantly, the intervention methods used in these studies [9] - [11] are complex and time-consuming. Because of the free-access system in the society, many people use pharmacies; therefore, brief and effective methods are required for lifestyle interventions performed by community pharmacists. For this purpose, lifestyle coaching (giving advice using brochures and continuous support with every visit) can be briefly used. The current study, thus, aimed to examine the effects of brief lifestyle intervention, by community pharmacists on glycemic control, in patients with T2D.
Methods

Study Design
This study was an unmasked, cluster RCT. The randomized, parallel group trial was performed at 50 community pharmacies in Japan. Diabetic subjects were randomly assigned to either the lifestyle intervention group (IG) or the standard care group (CG). The subjects were followed for 6 months. The randomization was stratified using matched cluster size. The cluster was a community pharmacy that included patients with diabetes every day because of the need for prescription drugs. Community pharmacies were listed by three chain pharmacies and we allocated 50 pharmacies to the IG and CG. These community pharmacies were located in fifteen prefectures in Japan. Pharmacists in the attending pharmacy recruited 1 -7 patients with diabetes by using a leaflet and poster when they visited the pharmacy. 
Setting and Locations where the Data Were Collected
The recruitment started in March 2011 and August 2011. The intervention for participants started in April 2011, and the last case was completed in December 2012. Patients were recruited by pharmacists by using standardized brochures and posters. Each pharmacy was asked to recruit 6 patients. They provided consent forms to conduct this study among patients. Eligibility was verified by requesting the most recent clinical data measured in a hospital or clinic within the previous 3 months for HbA1c by using a diabetic note.
Training
The pharmacist who attended this study had been trained for 6 hours on a brief version of motivational interviewing (MI) skills in community pharmacies. This training program was a modified version of the MI ( Table 1) . This program of mostly than 3 minutes was developed for community pharmacies. This program helped the pharmacists' skill and confidence that was useful for advice-giving. Generally speaking, readiness, importance, and confidence are the key factors to change behavior [12] . Our program focused on the improvement of patients' confidence because we thought that all patients in this study had already been getting ready mentally and felt deeply the importance of changing their lifestyle. To improve patients' confidence, pharmacists were trained on how to communicate with patients to give approval for the measures they have already taken in their daily life. This short version of MI skills based on empowerment includes three steps: 1) Using an open question; 2) Setting goals with patients 3) Closing with encouraging. This training program included three cases on snacks, exercise, and drinking. These cases were discussed in small groups with role-playing, and were completed within 3 minutes. We prepared fourteen types of brochures that were passed to the patients in the IG at every visit.
Control Group
Patients in the CG were given basic explanation on medication and their HbA1c levels were checked at every visit. The CG was sent newsletters with general information, except for that on healthy lifestyle, and just included a simple greeting in order to prevent drop-out from the study.
Intervention Group
Patients in the IG were given pedometers when they attended this study. In addition, their HbA1c levels were checked and were advised about a healthy lifestyle by a pharmacist when they visited the pharmacy for their prescription drugs. Pharmacists who attended this study were given fourteen types of brochures regarding 1) healthy diets and snacks, 2) exercise tips for improving your HbA1c levels, 3) the goal of blood tests, and 4) reducing alcohol consumption. Patients were given one of these and pharmacists provided short explanations on how to use these leaflets. During every patents visit to the pharmacy, the pharmacists motivated their patients to improve their confidence for making change to their lifestyle within a three minute consultation. OMRON HJ-205IT was the pedometer used. The IG was sent newsletters about healthy lifestyles including diet and physical activity every month during this study period.
In the first visit, a pharmacist in the IG and a patient discussed goal setting and the way of life style changes. Pharmacists provided information using a brochure and the patient decided the method. At the second visit and after every month, pharmacists checked patient's HbA1c levels, whether patients had achieved their goals, and patients' barrier to life style changes. In addition, they discussed new goal setting at every visit.
Study Sample
According to previous intervention studies in community pharmacies that used self-monitoring of blood glucose (SMBG), there was 0.5% reduction in HbA1c levels in T2D patients [13] [14] . Therefore, it was assumed that there was a 0.5% reduction in HbA1c levels in the intervention group because of the non-use of SMBG in the study. The present study was designed to detect a HbA1c 0.5% reduction in participants due to the intervention. Thus, the sample size required was a cluster of 90 with an average of 2 patients with a type 1 error of 5%, and a 90% power (beta = 10%) at the two-tailed 5% significance level, that allowed for a withdrawal rate of 10%.
Outcome Measure
The main outcome was change in HbA1c levels. The other outcomes were medication change, medication adherence, life style change, and change in the attitude and knowledge about diabetes. To analyze the effects of the intervention on changes as well as body mass index (BMI), IPAQ [15] , Medication adherence: Modified Morisky Scale 5-point response options [16] and DTSQ [17] , multilevel mixed effects regression models using Stata and mixed and meqrlogit command were used, after adjusting for covariates.
Measurements
Medication data was collected from the prescription data. HbA1c data were checked on diabetic notes are usually used in Japanese hospitals and clinics for diabetics. These diabetic notes have not only physical and blood test data including HbA1c but also the stage of nephropathy and retinopathy. Diabetics, physicians and pharmacists can determine patients' medical data from these notes. Height and weight were also checked it. BMI was calculated as weight (kg)/height 2 (m 2 ).
Procedure
In chain-pharmacies, an explanatory meeting was undertaken for this study after pharmacists agreed to participate. In addition, we made a list of over 90 prospective pharmacies. After allocation, the pharmacists of the IG were trained by the pharmacy MI program for 6 hours in a single day. After this program, the pharmacists in both groups recruited participants and collected informed consent data. When patients agreed, they send the coded data on the application form by fax. Each time the patients visited, the pharmacists sent data the same way for a total of 6 months. Patients filled out the guest questionnaire at the beginning and after 6 months.
Data Analyses
All data are presented as mean ± SD. Primary analyses used the last observation carried forward (LOCF) for missing data. Comparisons between the groups were made with a two-tailed unpaired t-test. A two-tailed paired t-test was used to analyze the difference within groups between the baseline and the 6-month result. A p value less than 0.05 was considered statistically significant. Descriptive statistics (means, standard deviations, and percentages) were included as crude values. Internal consistency reliability scores were assessed for diabetic knowledge using Cronbach's alpha, where >0.7 was considered as minimum and >0.9 was desirable. All data analyses were conducted with STATA V.13. We took into account the clustering effect.
Randomization
Simple randomization was performed through the Center of Randomization at the Division of Prevention Medicine of Clinical Research Institute, National Hospital Organization Kyoto Medical Center in Japan.
Blinding
The study could not be blinded for participants and community pharmacists and health providers because of the nature of the intervention. The study team was not involved in the assessment of eligibility. The collected data was blindly analyzed by an independent statistician.
Results
Recruitment and Attribution
The IG had 26 pharmacies and the CG included 24 pharmacies. Pharmacies in the IG recruited 106 patients, of which 90 patients completed the study. Pharmacies in the CG recruited 57 patients, of which 42 patients completed the study. Figure 1 shows a flow diagram for this study. Table 2 shows Baseline characteristics of individual and cluster level. 
Primary Outcome Measures
Changes in HbA1c levels in the IG were significantly greater than changes in the CG. In addition, the score of diabetic knowledge and the number of diabetes medications was significant by the intervention. There were no differences in other healthy lifestyle indexes between the two groups ( Table 3) . After adjusted for the clustering We counted how many kinds of diabetes medication were being taken by each person. Table 3 . Clinical and humanistic parameters of patients at the baseline and the completion of the study. effect the IG had significantly improved HbA1c (IG: −0.6% ± 0.9% vs. CG: −0.2% ± 0.9%; p = 0.021).
Adverse Events
No adverse events occurred in either group.
Discussion
The current RCT demonstrated that with a brief intervention based on a lifestyle coaching style, community pharmacists can play a role in improving glycemic control of patients with T2D, as evaluated by HbA1c. Community pharmacists as lifestyle coaches can contribute to better glycemic control in patients with T2D. An RCT from Australia studied the roles of community pharmacists in glycemic control [11] . Previous studies have used complex and time-consuming lifestyle intervention methods compared to our study on community pharmacists who had been trained for two or more days [9] - [11] . Considering the urgent need for treatment of prevalent T2D using an easy intervention method, few evidence-based studies are underway [13] - [18] , and it is worth noting RCTs have shown a positive effect on brief lifestyle coaching performed by community pharmacists, on glycemic control in patients with T2D.
In the current study, community pharmacists used the lifestyle coaching style as an intervention method [19] . The community pharmacists trained for the current study were trained for a brief intervention for <3 minutes each time, while patients were visiting the pharmacy. The intervention programs used in the previous studies [9] - [11] are difficult to perform in Japanese pharmacies because of the complex and time-consuming methods (with MI or counseling skills). Thus, considering there were no dropouts and because of the feasibility with significant reductions in HbA1c levels, the current study shows a new direction in the application of brief intervention based on lifestyle coaching style for community pharmacists related to diabetes care.
The change of HbA1c was −0.7% in the IG in the current study. Although it was not a large reduction in HbA1c from the baseline, the level is similar to that in previous studies that showed 0.5% reduction of HbA1c in diabetes education and SMBG by pharmacists [19] and >1% reduction in HbA1c levels by lifestyle modification such as physical activity [20] . A reduction of 1% HbA1c led to 35% decreased peripheral vascular disease risk [21] . Therefore, the levels observed in the current study may be helpful for reducing the risk of complications and worsening QOL in patients with T2D.
Knowledge of diabetes care significantly increased in patients of the IG. In the IG, community pharmacists explained about diabetes care at every visit and the patients again read the brochures at home. A systematic review reported that diabetes education improves knowledge regardless of glycemic control in some intervention studies; however, some studies did not show similar findings [13] [14] [18] . Most intervention studies on pharmacies assessed diabetes knowledge; however, diabetes knowledge does not indicate behavioral changes and the effects of the advice-giving may become apparent.
A significant reduction in the number of drugs was seen in patients of the IG, but not in patients of the CG. This might be associated with an improvement in HbA1c levels, because physicians might prescribe lesser medications if their patients had reduced HbA1c levels. This is also thought to be one of the important parameters related to intervention to reduce potential medical costs.
One strength of our study includes its RCT design. A limitation of our study includes its small sample size and short duration. Some cases from the CG dropped out, and these were mostly cases that were affected by the earthquake in Japan in 2011; nonetheless, although we continued the study, as there was less bias because this was due to a natural disaster. The use of a questionnaire and self-report survey on knowledge, drug adherence, and lifestyle was also a limitation of the study. This study recruited patients with at-baseline HbA1c levels of over 8.0%. This bias may limit the generalizability of our results.
In summary, the current study demonstrated that the brief lifestyle intervention, based on a lifestyle coaching style by community pharmacists in Japan, could improve glycemic control, as evaluated by HbA1c, in patients with T2D. The brief lifestyle intervention by community pharmacists improved glycemic control in patients with T2D. Community pharmacists may positively participate in diabetes care as lifestyle coaches.
Conclusion
The brief lifestyle intervention by community pharmacists improved glycemic control in patients with T2D. Community pharmacists may more positively participate in diabetes care as lifestyle coaches.
